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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas discharge 
panel and a manufacturing method thereof which can be 
driven at a lower drive voltage than conventional 
devices, and which has excellent luminous efficiency. 
SOLUTION: A protective layer 242 comprising at least 
one of magnesium oxide, aluminum oxide, and spinel is 
produced by a method selected from among a plasma 
CVD method, a sputtering method, and an ion plating 
method while applying a negative bias voltage to a front 
panel 20, and in a crystal structure of the protective 
layer 242, oxygen defectives (F-centers) where two free 
electrons are trapped are formed. 
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[ ti*^ 2 ] me&ntftttH > Mf t v * a % 
fjism— xf^'icfc^r, 7 7X7CVDgi 4 

[fB3<315] golE0— X-r^^^c^r, 30Pa- 
3 0 OPaOEE^Tr, Jg— ©:7V- h Ct— 1 0 0 V- 
-2 0 0 VOfi(DA*>f 7^SE*fflJDL/00, 77X7 
CVDKgtcJ:^ mriB^JSKft^6&^B*J&a-r 

iufS^— ^r*; yicte^x , 0.1 Pa 
-1 0 P a <DEE;ftTT\ Jfl— <E>:tV- Kc— 1 0 0V- 
-2 0 0V©tO;Wr^lE%E|ffllloo, 

[11^7 ] ffflB^— ^^9^(C*5C**C. 0 .0 1 P 
a-1.0PaCDEMffTr, »— <D:?V- h fc— 5 
0 0 V- — 1 5 0 0 V<DM<DsiJTZWEE&fflabr> 

[0 0 0 1 ] 
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[0 0 0 2 ] 

*"C, CRT, ^f^^M (LCD) t 77X7 
f^7'U^A'^ (PDP) i^o/c&rwX^'lW 

[0 0 0 3 ] ^^6^UtT(D7 s ^X^U^4UriA< 

m-c*z>m&&$>2>&. mvzic xwmit l terns k y a 

[0 004] C©J:5ttCRT*LCD«:*tU #*ft 

m^TT^gcc^i^n^PDP^, /hsi^ff^rfc^: 

B»IH«CRGB#e»fcEBUfc^fefl:Jl*WL k KiH 

(He-XeS, Ne-Xe»?) *^ft*U CtiCcJ: 
0»*r**JWR (UV) K:<t9a***»iB»56LT 

w® r & ^ t * & . 

[0005] ccii&sstwnpDPit -rccc 

[0 00 6 ] 

30 [«K#Ji?ftL±5±TaH«3 PDPO^*;^R 

T^c llf©4 0-4 2>f>^^7X (iSSR»6 40x 
4 8 0m, *fe;l/fc*^^0 .4 3mmx 1 .2 9 mm. ijifi 
tJ«0 .5 5 mm 1 ) (DNT S C^S;P D #t 
^ (^S^fl 4 7 nm) Wotl 5 0-2 5 0 cd 
/m 2 0^^^rf#rc^ e 

[0 0 0 7 ] cnfC^tU, ia^ag£H&Tl>£;Wfc? 
^3>iPDP(t m«4 2 Als+Zv^Wmkl 
9 2 0X 1 1 2 5. -feJUf^^O .1 5mm xo .48m 
40 m, teJ:C«iftHz;l,ffi«o .0 7 2mm 2 ^Of4^S^ 
^tfCDPDP(D^n a ptCl:b-<rta^^]S)mffl 

rn^^a^PDPif^ni, I%7fe3a^«3 0 
-4 0cd/m 2 ^^rT^^<he^n^ o Sffiffl^PD 

50 [0008] *fcmwitty<*ji,-rtt % *3ft©a*»s 
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#*<0*fAEE*T (5 00-760Torr) CC:fcl> 
2> (><*i/*>(Dtt»J) o iBflMB&PDP-Ctt*ffiH2Jl/ 
&PDP ©flWWjttJ»<t O^ttOlffltLiH 

[0009] 5 iWii»ttPDPrttjeBw»*5fie 
tt»3&j*s. c<Dtc#>, mmmupDPxmmmm.(Dm 

**W±3**ifc*Wft*. 
[0010] *#B»*«a±©J:3«:. '<*n<«K<D[Sj 
±, flHKAomi. «3Btt©l^0 3^0Wi** 

[0 0 11] 

-o^u-Ft, »-©^u-h*« v memM&jtt 

[00 12] C(DJ:^&«fiX<DSfattJl^J:o-C, fern 
ft, ii l/t 1 l<Dg AS? « h ^ ^ ^TSWRjag L 

[0013] ofctf^rtjffltn lejD^aE^ensnb 

bttWriX^O^aLJKar&fcft. *£2iIK#ft± 

[0014] CiDct^ftCi^ #IHI!tt'W trt? a 
>§2<Z)P D Ptt<!f©#^aW^'C*JWCl#CCWJ»-CftS 11 
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&*5BJsasai^b«jiUT«. iitv^voA (Mg 

O) % mtTfr^-VA (AljOj) % ^fcf*JU (Mg 
A 1 2 Oj tti*3jJ»tf&ti5. C©ct5tt*«l8©#X 

y't^ffiz-h tfztm' < * JMDBBft&ffiCC cfc ot, hu IB 

m— ^x^^ccfec^r, ^xvcvDgi, 

utr £ c 4 k J: 9 Wt^BIIfir ft So 
[0015] A(*WCCti«Jfi(D||16«-CBiWr* <t5 

CiaW86*«:ttori>4. Tftt)%^7X7CVD« 
Kfcffll* hJKS— X^y^CctJt^T, 30P 

a-3 0 0Pa(DE^Tt\ 0:7 h K— 1 0 0 
V 2 0 OVCD^CD^^^TXSBE^EnJjOl/OO, (Jig 

[0 0 16] $tcXJ*v 2m& s S:m^Z>M'&te, m&m 
-Xf^'tcfct^, 0 .1 Pa- 1 OPaOEfrT 
0— CD^'U- hCC— 1 0 0 V- 2 0 0 VCDfiGD^' 

0.0 IP a- 1 .OPa<0E#ftfFF"C* »— ©r/U- 
htC— 5 0 0 V— 1 5 0 0 V<DM<D^-(TXmE.%:W 

30 SL/^c 

[0017] 

1-1 .PDPO^« 

0orftsPDP^ifeffi^MPDP (wrmtcrpD 

So H*. z#faj#PDP©«#3F|nK xyfpsPD 
P©/**jHmcW teTfficefflSr 4. $PDP«42 

r^S 0 

[0 0 1 8] Hlte^-riSCC, ^PDPtiS^CCiffl 
£#ft£tfTiei&£ft/c:7n> h^*;b2 Ofc«fctfM-, 
*^**JU2 6£>6*gJ&£*i£o 7 a> h;\'^;l>2 0<DS 
Sifts? n> hJ**)Vtf5X2 ltctt, -ecDK-fficc/l 
£ 0 . 1 u m, t§ 1 5 0 Ad mCD^tfc£>3BJ^@2 2 0 

(2 30) <h, I$7/im, rfi 5 0 m m®^7 5 ^ > 2 
2 1 (2 3 1)r*lSShS«S«i2 2 (2 3) (X 
m®2 3 . Y^2 2 ) #Sx*l5lK:»^ra»»3aa:S 
50 ti s S3t(D^«ffi2 2, 2 3 iOHiBft ($^5 0 Mm) 
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[0 0 19]g5«fi2 2, 2 3*KSOfc:7Ci>h^ 

2 4«, Hmi^2 4 1 <t«aW2 4 2 <t*»6ft 
0, Fa**;^7X2 l<D5ISK:J?3fa2 o*im 

©8t«f«12 4 l^ft^n- h3ft/t_BcJ13#j0 .9 
/imCDffiSH2 4 2to- h3ftTl>& 0 
[0 02 0] rtv2rt*A,2 60lSi^^^^ 
Jl>#^X2 7CCtt. ^©JtM«:j|t3 5 Mm, »§6 0/im 10 

J0fflPB# ®15 0 Mm) h^>f ^tKCC&KSft, 
ccot Fux««2 SfcrtS-rsi^tc^^ £>>K*;t<# 
7X2 7(D£ffiCCbfcoTJiE3 3 0 um<DWmfom2 9 
tfa-hSftr^i. «*fl*2 9±CCfct, RST-ST 
FUXm@2 8©raBSCC^^rS$ 1 0 0 urn, (13 
5Mm©»fi3 0#KR3ft, * UrBmT-5PSIg3 0 

(R) , »fe (G) % Wfe (B) CDfSJti^CC^tST^M 
3fc<*S3 1-3 3**jaE3tirc^S. Cti6©RGBS 20 
t*(*13 1-3 3fc£x3£fiKJi&BE3ftTt,>£ e 

[0 0 2 1 ] C©cfc5ft1fJ&£WT&:7P> h^*^2 
0iA 9 ^*;b2 6», 7KUX«t2 8ig^i 
2 2,2 3 ©St»©fi**«I*SitS£'r £ <fc 5 &C*fft£i± 
oo, I^*;V2 0 k 2 6<D?f«liaJ{crS»0«ih3 
ftTl>& 0 |JSBW^*JU2 0, 2 6|ffltCttHe, Xe, 

»fS©EE* (fi&milS 5 00-760Torr ffiK) 

r»A3ftn>&. 

[0 02 2 ] $B£T*fiig3 0HttScSSia3 8 <tft 30 
9, a*©^*flS2 2. 2 3il*OTKl/ 

^112 8 #&*£RB 3 8 4tfc/4,r£X"r H 

©•fe^fcfsp 3^3:^1 6 0 urn, y^fnJQ-fe^fc^ 
48 0//mt$)5 o ^LT, C OP D P*ffittT£B*K: 
tM^SR*©/** Jl/ffiftSPtc J: o r , T F U X m@ 28i 
S*li2 2, 2 3<DCim^ (^gJ6©J|5S8T«c*l 
^Xii2 3in B ftte— mc. ^X*fiS2 3«X 

CC^XfcHfflDU 3»«3#£C£teJ:9#4z;WC»* 40 

2 2, 2 3P±$t^UX£EPttIU ftlS^SCiOCj: 
•oT3®26S©9l?f« (ifcgft 1 4 7 n mfccfMl&fii-r 

z&mm) **ss#, »#*jb3 i-3 3*»3es# 

[0 0 2 3 ] CCCC&l^T, *PDP(D£fcS«F«tt« 
II2 4 2 0«figCC* £ 0 ±IB«BBB 2 4 2^ 2 i@© 

i - 2 .xmmmmcD&mmvmmt j: 50 
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gu^Oct 5 tt«flt©ffigw*w-r **p d p&cj:tu£ k 

P D Plitt^<DScm3ft^Bra©WWtC4sCiT^(D«7S 
H@2 2, 2 3*c^;U*#E|flto3ftS£ % MfKiUnftB 
2 2, 2 3 0IH«tr«[«*SH*&3tiS. -t or;^»«:« 

mm 2 4 2 ©«ffi^6^^«aiH«:ifc*:u, 

X <D Ji5£?-#*« L r y' 5 X ^tmOL 3 ft £ «fc 5 fc ft £ . 

2 4 2<D&WttCffi8&rZ>&, —&ttifi2mo&#&¥- 
*t?v7LtcFtp&t,Cffip&-2>±, Cft6©gfimT- 
** 2 mt hZJXWf- 1 ft o Ttt«£IB 3 8 CCJRDf fflS . 
[0 024]^|2te, SS^ttJ1242**^irS^ 
n> h/\-*^2 OOz^faiSfffiiar*^. i!§|g©<fc5te: 
^^©^STCte, — &S^#s<SKJI 2 4 2 ©F 

ft£, ftfc, »ttC«W0i<t^/cfe- 

^m^«F^wc«^TSfecDfcw*^Lri^^, 
mmrji&zmmaz-xnwmommo&mm 242 

©Si (t£*<£9??&T<5 lffilcDgSm-?-^ v~f-$ 
SFiW>**0) . *sJ:c;a*#ll3 l-3 33Efc*>« 

[0 02 5] CCt, ZUX«^ttWfiR»*r, tt«n^ 
HJEE^V f i-TSi*, Cft6(DMfi66i^CO»l TgfT 
Ci^ttl) ( r^^XTv^-Y X?*W j % ittrffl^ 
1 9 8 3^ pp.4 3«r#JR) D 
0R1 ] V f - E/a 1 n ( 1 / r + 1 ) 
ft *5 Eia^ifc *t x <jr>«8Kc J:r>t^3ti§ 

[0 0 2 6 ] »lte^3ft4J:5 0C, ftlB^lfiV f 

3fcJ: 9— ^*^©fifcmS^±3ftrc^*^BgcD«S 
®2 4 2JCj:^r, H^^»ffl«»Ttt**C»«*K 

©Mm, **ft— ^«^Cc<fc^r^X^3&sifcAcL. S 
»ft^*«**sf#6ft, ^**^»S^fnJ±-r-S fl £tcy' 
5Xvrp<Dm*m&9:mctf:2><DX\ T K UXJSc«^fCC 

D Pmtc^SlM^jHU < ffi^3ft^ 0 
[ 0 0 2 7 ] $ fc % 3R«SIS 3 8 CC**CC^«Wlf 
^*tt»r»*ii*«EE3&*pfW3ft. fi£*«fcOi»r»* 

ErrKux^m^tfx^cfc^ocfto, -&m@2 2, 2 
3, 2 8fc/*)i'X&wmux&btm&mfti-?2>£v<D 
mm (fommti) *^<ft-s ( r^xvf^^ 

-YJ *5:aifiS, pp. 5 0-5 1, 1 98 2*%# 
M) . L//c*5orHffi^(c^4JC£;Stt3&s3Sc»3ft, 

[0 0 2 8 ] ftfc, MffOJSWCCfe, A 1 2 0 3 , Ms A 
1 2 0 4 ft i'©M*4-C$£ a ^1f3§iC 2 ®<Or±XK*i b 5 v 
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I4JED-98-202 199 8*££#M) <DX. # 

»»Tttc ti6cM*f4fe«8W 2 4 2 ©*M4± brffiffi 

[0 0 2 9 } 1-3 .B6*t*SI!tfl0*»«:toW*fi«| 

fui£G>J:5{C % PDP-CttM©S^«t2 2 4 2 3<fc 
D^D4tW*t>i«C*IC«2IB'CJW^cr>^Xv* 10 

[0 0 3 0] £*t£>^H@2 2,2 3 ©ffifiKcfefe 

2, 2 3©^-*©SS«i2 2 (2 3)^6«SH 
2 4 2<D«lBt^LrtWian03 8^4K*r>fc«, ft 
*<D«5«S2 3 (2 2) ^tfSttTS. CCt, ffi 20 
*J: 0£S^JI2 4 2CDJS H B a ^@*^«aSm^ h7 * 

$ nr t» fc a s«T-#«c*£rH 3 8 ccjRcxm u 

S tSWBaSbWJt* $ ft & . o £ 0 ftllffl 3 8 fc 

^<DS«3H>K£S$tA> ( ry7X7f^7'i/>fj 30 

ftAiafiS (*) pp .47-49, 1 9 82¥« 

[0 0 3 1 ] C CT, fi6fe(DfiSaJlCC»aEr SF4»^» 

(Y.CHEN, Phys. Rev. Volume. 1 
8 2 No. 3 pp.182, 1 9 6 9%#I), HI© 

[0 0 32 ] C tlCC»l/*«Mtt. ftflU 2 42 ©&K 
«£® 2 flK) g h 5 ^3 hfc F 4M>*J&flE 

L/, fflHttic i fflo— j: 0 2 florae* 
*>HME<Drtl±taJtt«:Lr(r»4. 

i~4 Mmm<Dmsk / m (F4M» ©s&*wbt* 

r?»BOTWW**. ftftKfcJJMgOO^. «S3 50 
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5 5, 5 7 4, 9 7 5 nmOaBttf-ftil, Al 
2 0 3 CDlg^, 4 1 OnnKO^tb'-^ $6&CMgrAl 
,0 4 <Dt|^ 3 5 5, 4 1 0, 1 OQnmCD&mtt- 

* h ^ * ?'"f & F 4M><D# V- K S * ? i2">^0JS3ft 
b-*«, MgOcDi©^»7 0 0 nm, Al 2 0 3 «3 
OOnm, Mg A i j C^CDtH-o 3 0 0 n m"C*5Ci^ 
fcl&frCOS (f$U<^, A 1 2 0 3 CCO<,>Ttt»S^ 
5F3^S?4ED9 8-2 0 2, pp.2 3, 1 99 8^ 
MgO^COi,it«Phy s. Rev. B. Volum 
e. 1 No. 4, 15, Feb. 1970 

&*jMgA i ,o,«c-3i»tttA izOitmm-c&ztm 

2 .PDPOMM 
IT*. 

[0 0 3 3] 2 — 1 .^a> h^*;U©fER 

hrt*)l*fyX 2 1 (Dffi±tC*^«ffi2 2,23 *«3H 
*T^o C*tfctt*-3\ M9JH@2 2 0, 2 3 04X09 

2 1 ©Office, /?3#j0 .5 umXy* hu^ h (0S 

zimswmmtmmm) ^:Lxmmmm2 

2 0, 2 3 0©^"£->©:7* Y-?Z?*±1iCntexm 

*Ccaw*«2 2 0 % 2 3 0©#»£LTITO3J 
^r^n> Fa-*M7X2 1©1^* h©+> *:/CC& 

^122 0, 2 3 0^n s 
[0 0 3 4] «St»r, AgiKBCr-Cu-CriS 

J&#£T£^tt£Ht<£0, ]iuiej§0Jj11ffi 2 2 0 , 2 3 
0±Klff3#j7 Aim. *I5 0 tfm©'<*5'-f>2 2 1 , 
2 3 i eMt^ 0 AgSrfflCi4tB^CCtt^^y->EP 

JSWffijWBffi-CSr > Cr-Cu-Cr 4ffll^»^CC«S£* 

2 2,2 3 3Wg«ESnS. 

[0 03 5] ^CC, a^mffi2 2,2 3 <D±^6Kftlfi 
(PbO) , «lb*-?3R (B 2 0 3 ) , *«^V>^- 
(a— 5?-fc" 4^^— JbtCl 0%<Dx^;l/-feJbn-^^r?g 
^L/cfcCD) ^^fi^tll 5:15:1 0 (DMMttxm 

7,2 l<D±WlCt>tc~iX^-bL. mf& (5 2 0°Cri 
0^) Lr^3^32 0 MmCDpm^li*ft2 4 1 *»J5K 

[0 03 6] ^CtCSI«ft:Jl*ft2 4 1 Ol»C, ®?{b"7 

(MgO) , Kftr^S^^A (Al 
,0s), *b'*;i/ (MgA 1 ? 0 4 ) (Dt^Tn^J: 9Sc 

^*CC2fl©m- : F-^ h^^y*$n/cFcf3^WT 
*»3»0 .9 Mmtt)«HW2 4 2*»Strs. ScfcA 

(t«iac«SJi 242 ©jBRtettKoi^rttwer « 
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[0 0 3 7 ] 2— 2 .'t?*'**JMDflpS( 
JI£ifcl2 .6mm<DV-#^-f A#^X2 1 frhfch^ 
v !?s**)l>tf : 5'X<Dmm±1it* X>7 »;->HllBlffiCC<fc«p 
SB (Ag) *iJ5^irSi»««^*-SIBR'C^h 

[0 0 3 8 ] &Ct\ itSftSS2 9 i|H)DISlS^7X«*4 
£ffit>T, il($I2 9©±(C, B?^^7FUXli 
2 8«1 (#315 0 mn) mcmzmi 2 0um(Om 

3ocDigffi<t k rst^>p§M3 orar^wurc^Km 

«g2 9<Z)JlQStc\ ^fe (R) Jife (G) MX 

wfe (b) wt^^n^^ts^^y^^m 
*u cnzt&m-mf&Lx^n?nmyt&m3 i~~3 

[0039] -MmcPDPttc&mztix^zmytfttt 

ft&g&ttt: (Y x Gd a . x ) B0 3 : Eu 3 + 
ffi&mytft ; Zn 2 S i 0« : Mn 

: BaMgA l 10 O 17 : Eu 3+ OSOfctB 
aMgA 1 14 0 23 : Eu 3 + ) 

«K3fcfltft»ra. PI^«?^SSa3 *tmaRO»5R*s 

-r > * * @ w©«««c*- &c&*rr s o ctsffp^r 
[0 04 0] Ja±r^y^^*;i/2 6^$tiS. ft 

2 — 3 .PDP©^ 

8 ©rtgBSrWK^ (8 x l 0~ 7 To r r ) ISgKgffi 
I/, CtlCCBFf5£<DII^ (5 0 0-7 6 0Torr) tN 
e-Xe«*He-Ne-Xe», He-Ne-Xe-Ar^ 

[0 04 1 ] eLtt\ 3B«ft<DJB»(DP D P#3E0ESft 
£ 0 ;j«c t «BW2 4 2 0^J58^ffi(co^rfiMB«:ttiB 
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2 4 2*^!JTS/c«>ec, ##6?mttSfi«fi*&C2ffl 

*Wx*^¥-tO«t?BWI*IB*«:2 4 1 CD 

10 CCJttWSX^^drffi, ^7X7CVDa*S^tt-{* 
> Zf is - f * > ^£<D C > fh* (tC£-oX ffiS® 2 424 

[0 04 2 ] 3— 1 .^X^CVDttfciSfilBM© 

B3tt, 7 7X7CVDgMllr^6 0 

VD§14 0 Aff jfi»£KB 4 7 tfM 
5tl/cCVDgl$^45, ArW>^4 1a (4 
lb), te«fcC«MbS4 2 (4 3)f^SiLt»Sc 
Sti*. B*. CVDgI*i*4 5, ftfbg4 2, 4 3 
20 »Brffi«jfi*S^StlTl»i. */c7O>hW2 0K: 
ot»rttH3^H5«CtofcO»1t«l*#2 4 1 *Bf& 
Otc^(Di><D^mmLX^h (SiI2 4 2K/cI 

[0043] mm&m^m&A i u % schc^t^k 

H«^8B4 7 1 ift«»^-^4 7 2*>6tt&. ttffift 
f-^l/4 7 2^ 7n> h/**;U2 0*SMMWB2 4 
*JfcJffiOfcffi*±teLTt8iBU ^U-hJD<»fc-*4 
BCcJ:0Stt^*Jl/2 0*ag»r4fc<Dr*S o ttte, 
afl»^-^4 7 2CCjBK»Sn^7n>h^*Jl/2 OtC 
30 5 0 CC <fc 0 ©<D > W T X «E^HJ JD $ ti 

ti)fc WHiK*iH 48CCJ:0CVD ^g*ft 4 5 ©Rgpr 

[0 0 4 4] A r#X3j<>^4 la (41b)tt, ^ + 

yr*'xrtSAr^*^ci (C2) , ih^l 

1 (L3) *:frl,T«UbB </t^-) 4 2 (4 3) 
m*&T^ 0 mS4 2 (4 3) ttb-^42L (4 3 

0 3 , MgAl l 0 3 , Mgr OCD^-rti^Oy-xmWt 

ttOV-^Wtt, mffc§42 (43) CCE«L 1 (L 
3) S:^Lr#tj|»§n&Ar^ifi^Sn, ie^L2 

(L4) *^LTCVDKSB*i*4 5Ccai«5ii*ti4. 

[0 04 5] 4*5, hte£D^*tf^>£^ 

TMaqnesium Dipivaloyi Methane[Mg (C 11 H 19 0 2 ) 
i], Magnesium Acetyl acetone [M g (C s H 7 0 2 ) 2 ] v C 
yclopentadienyl Maqnesium[M g (C S H 5 ) 2 ] v Maqnes 
50 ium Tri fl uoroacetyl acetone[M g ( C 2 H 5 F 



(7) 

11 

j0 2 ) 2 ], — # % A I <DV — Xfy}'g£ LTAluminiumDip 
ivaloyl Methane[A 1 (C 11 H 19 0 2 ) 3 ] v Aluminium A 
cetyl acetone [A 1 (C$H 7 0 2 ) 3 ] s Aluminium Tri flu 
oroacetyl acetone [A 1 ( C 5 H 5 F 3 O 2 ) 3 h 

[0 04 6] c<D£5te&v-xmm*:m^xmmcM 

gr(X A 1 2 0 3 , Mg A 1 ^,©^^©^^5 
»£\ MgO^A 1 2 0 3 tt^ft^tlMg:kU< teA 1(D 
i-OV-XiS, MgAl I 0 4 »MgiAl©V-^ 

: 2(D^;l/J:btc^^J:5CC^Urffll^ 0 O 10 

[0 0 4 7 } ME#>:7*4 CVDgg**4 5(D 

F*giE*iiS*r^/c5!)(D^<Dr*>o, 5S:i:i2!:L6K:<j:9 

V D^14 0 tCcfcntl G^Jt 

h^*^2 0£i8MLT:fc#, 7'U-hMb-^4 6 
tC<fc0ttl^'r-^4 725:2 5 0-3 8 
l&T£o ^CT^L^C 1 -C 3%ffitf x ArijX > V 20 
-^mW, 0 2 ^X^CVD^E*(*4 5^J9iAtf o 

^VU^C 1 -C 3 tfflEEX^y'A 9 (b^ffll^C 
VDM*ft4 5<D|*3IE£3 0-3 0 0 P a JCl^gpT 

[0048] m^X^m^mmA 8 &c J: 9 
S4 7 5:^^1 3. 5 6MHz<Digig^-efBS&L, C 
VDgg$*4 5FWt7*^Xv£|£££tf& 0 

^rxiigs o *mi\ — i o o v- 1 5 o vcd^cd^ 
^7X^7n> h^*;l>2 0K:Ep?jtrr&o C£>t£$* 
r^mftil*tt2 4 l Qaffi±&cy-x^m*P£S3 30 
i* ^@2 4 2*Jf^T€>o 

[0049] 3-2 .x^vzmc^&ummcDftm 
®6 o«, ^mc^mm^mme Ar^m^titc^^ 

'>^l$ft6 5 k ArW>^6 1a k 0 2 #*# 
>^6 1 hm^HtlsXffil&ZtiZ. 

[0050] mmm^mme a mmm^^ a 

^ti, -ec0lt^m(IBffiiil^*^g4 7 <b^^|al« 40 

x$>*> 0 &tc. mmf~-y f )i>eA2( ( cmmztitc7u> 
&6 b<Dft$nx'mm : <& mztei 3 .5 6mhz ) 

[005 1 ] SJlig|S£956 4 lCc&?n>b^ 

i 2 o 3 , m&a 1 1 o 4 cDi>-rn^oH*©y-x!»K 
(*-^* hH62) Stress. gtcArtf* so 
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jjO-^6 1 a (0 2 ^/^^>^6 lb)tt, s*)V7C4 
(^C5) , IB©L7 (12<gL8) ZftLXX^v 

[0 0 5 2]iE^>7 , 6 6«, CVD^a*»6 5CD 

CVD*«*(*6 5l*30^X*^»CC»a-r*. J£Lb© 
»fiJE*W-rs^^y £gg6 0^J:ti«, ffiSBWKflEK: 
B8U itm{*Ji:«$2 4 1 &±(,cLXy n> h^*;U2 

-£6 3(C<fcO»n^r— ^6 4 2 *Bf1tCDfiffi (2 5 

o°c-3 8o°o temmrz. ^oxswjca, cs 
*HJttTAr;tfX> o^'^^n^nxA^gge 
O^^Af^o *fc«E^>^6 CVDgl 
##6 5(DftlE£0. 1 P a- 1 OP atCSBffi'TS. 
[0 0 5 3 ] tt<,»TiSJSi8»iR6 7 tCcfc 9 
S6 4£01*.«1 3 .5 6MHz©iBHffi"ClBttU, C 

Bimc/WTXSag6 4£flai>-C, -100 
V— 1 5 0 V (DnomiiL^y a> H;\**;i,2 OtcEPSn 

-r& 0 tuxA t 4 hue 2tcjffi^$ii 

tcn^-^L, Pm»H2 4±*CMgrO v Ala 
0 3 , Mg A 1 z O<<D<,>-rtlfr£*)%:Z>m&m2 A 2* 

[0 054] 3 — 3 .J*>7l>-r<{l'?mcJ:Z>{% 

<i*is?\s-^A >#ms##8 7\twmm^ifi7jk 

Stingo *^>7'l/-r^>^8S8 0^ ftSP 
fcftM»^-:7;l/8 2 k *P-^y-F^4S84 4 
Xv^n^;lx (ftJ9tt££S) 8 59Wffiil3jhfc-{ 
^U-f-f>^S**8 7, Ar^*><8 1 
a, 0 2 iJ^>-<8 1 b^6i^LT«fiESnSo 
[0 05 5] Jjn^r-^^8 2^^'U- hTjnf&t:-^ 8 
HCcfc^JHI^Sn, 7P>hA^>;b2 0^£it^o ^ 

9, 7n>h^-*;l/2 0*Si«ftjB*tt:2 4 l*JBJiRL/ 
fc^n> h^**^2 0<Dffi^:^^Xv^^a^Jl/8 5 CC 

*3-YJb8 5tti«jaift«aa8 9«:«jBtsn, issa m 

iS13.56MHz) ^4ir^t>7'U-f ^> 
^«K*tt8 7rtSP«IA r ^©^^Xv^fSo 
[0 05 6 ] «ff#>^8 3«^^>^*U-x^ 
S*f*8 7CDrt)E5:iSIp-r^/c^cD^<D'C^>0. jaffigffi 
1 2tCcfcO >^SHB*fr8 7WSP 

©*^*spm-r4. *n-^v-K^*aR8 4tt^ia* 

^cortSP&cv-X!B5e^B$tirteO/m?S8 9 

[0057] KicowaE^w-rs^^^^u-^-f >y 
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£8 0CC«fcft«. 7D> HA*;l,2 OOmfflMBfSitC 
^ib y n > h *1 * ;u 2 0 £@5e L fcftMfc?— 7)V 
8 2&XU- hfll£St:-£8 1 tCfctj 2 0 O'CCCjjffiSrf 
S. * 0r^il/^C6. C7*BW. Ar#X, 0, *' 
*£iE©L10. LI 1 «fcO-f*>^u— 

8 7 *fc. «E^>7'83(CJ:0 

■<*>yu-7-j >i/^M^8 7 <DftEE% 0 . 0 1 P 
a~l .0 PatCHBrrs. 

[005 8] «sC»rSfSjfiSjB8 Si^^Xv^n 
^*8 5%m«(l 3.5 6MHz) (Dtsmitvmn 10 
I/. -Y^Xu-r j >i^^2fc#:8 7fi(C^X7^ 
f&£<*#.S. Ctt£|5flJ$tcSi8i8 9K:<fc»)#n-#y- 

-fT^maS8 6CCj;i3 7n> h^N-*;b2 OiC— 1 00 0 
V©®I£E|JjJlJU 7D> h^-C*^2 0 ©ifm&Jf 
2 4 1 ±CC«gJ12 4 2 *JB«T5. 

•-XK. . *mm<Dwm<D p d p 4hjib^«7& L fc*s ~> 

5E*m». 3 6(CJWHB6«EVf. tll^EVm 

[0 0 5 9 ] 4-1 .:7*XvCVD8fK:J:S«BW* 
fflWcPDP (SBStfSNo .1-6) ©ft=Sg 
!!©;•*' >( TX&K*£f}lJUVtcy?Z-?C V Dffitc*«,» 

r. ^bsoiag, ?n>h^A (fp) (DUamu 
s. cartas (#Hm) ©E*j^©-s^£Mb;*-t±T 

-6iLfc„ 

[0 06 0] C©i*O^X?CVDffiOttitt*(0 30 

• ^-7XvCVDi|jE*ftOF«gBE: 30Pa-3 00P 
a 

• A r JJxtisM : 1 1 /m i n 

• Oj^jjgji : 0.51/min 

• i&S&W;*7 : 3 0 0 W (13. 5 6 MHz) 

• &9m<DM&JWuS,& : 0 . 9 u m/m i n 
C C -CS^SI^CD^SjBfi. HM«SJN o.l-3 t«M 
f?0. ^JI^INo.4. 5-CIJAliOj, »t^No.6 
tliMgAI 1 0 4 iUc 40 

[0061] 4-2 .^-j zmicxzEmmzmwc 

P D P o.7~13) offtK 

t. FP©in«aut. »H«©EWK«feff:^fks-tt 

7-1 3iLfc„ 

[ o o 6 2 ] c ce&m&mommmt*. mumx o . 

7. 8TttMgO, ^iliWNo .9-C{*A 1 2 0 3 . 

win o.i orttMgA i,o,at tic, mmmu 

o.l liNo.l2(I-fWh')7ff^^<,$K 50 



14 



tf. MeOfias»*yfctJA l.o.fiawsjBfiSbte. § 
6(C^f!lNo . 1 3-C« % J5S0 .3 um<OMsOK.m 
$0 .3ym© (A 1,0.) ^ULTOSSJI^SSL- 

[0 06 3] 4-3 .-f*>^u- ri^trmcjz&m 

MtfflKfcPDP (SSStfllN o.l 4-20) ©fgg 
&fC. fi©^VT^SE*EIUDUfc-f *>^"U— f-Y > 
yffi{C*Jl>T. FP©«liaK, #H»©EE^©&# 

JfefiflJNo .14-2 Oilfc. 
[0 06 4] C©i*©^y<,,ifjS©ft«ttj(y T<QjB r) 

■ Xa', *3»*tt©|*]BE : 0 . 1 P a- 1 0 P a 

• A r tf^ijfcil : lOcc/min 

• 0,^Sa : 1 c c/m i n 

• HSffl&mj} : 500W(13.56MHz) 

• UWa<DM&&l3u&m. : 0 .3 ym/m i n 

c c v^mtm<Dmmmit, mmmN 0 .u, 15? 

BMeO. MlifllNo.ie, 1 7TttAI ,0,. 
0»N o . 1 8 fHMg A 1,0,, itcmmMN o.l9i 
N o . 2 0 tt^ft^ti 'J T ? f 4 74 *>y u- f > 
^«cJ:-,rMg*fcttA l<DgLmm#tO z *iZ.t& 

El&Stf. MsO««Jt*yfc«A l.O.figBWiJKiSL 
fc. 

[0 065] 4-4 .KaiR«*{cJ:SfiffllJi*ffl t >fc 
P D P (ftttMN o . 1 - 3 ) (Dim 
±MZ&9mmN o.l-20©PDPi ©ttfcgJtlS^T 

m&zm^xGmmz&i&L. ctum^tcPDPitt 
®mno .i-3iofc. at*. Jtaawftibrtt. 

MgO. A 1:0,. MgA 1 ,O,4S?t-ATtt!0 
"C-eti-en^JBL/c. Sfc. C©£#©JE£^&&© 

• S3^^^S*ft©p«9|l : 0 . 1 P a 
•Ar^ltt: 1 0 c c/min 

• 0 2 #.*i5f£il : 1 c c/m i n 

• TOSCfflt^fc^gt©^ : 3 0 kW 

• ffiS8©l?*^jIS : 0 . 9 um/m i n 
4—5 .*y- K;U5 * y -fe>X©atM^ffi 

[0066] ^fl<}Cc«. Xe??^^^' (^tB 
*hiW«L2435) i. ttflMI (a*&K2 5 4 
nm)©;OK/«7^ji- (l8B»*iSBPF2 5 
4) i*li*^tj-»-c«St|3-cXe5>y4|B363«. 

S (*tl^i!MC P D 2 0 0 0 ) "CWje L/c. 
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[0 06 7 ] 4-6 .timmthnEEv f . 

V m *s <fc ;WffiK<DSiJ^i4 

sa&mfcsa^sfcS). p d pvmfnnmc&mmmzm 
(DmKZ&mmtt&mKv f tuxmrnutc. &n 

[0 06 8 ] 3 e>{C^**;U»S{C-Ptir«. A*Jl/:£ffi* 



KHz -VtBtb $ -e;fcB#©S$K£ &'J3£ U It. C *) L T & 6 
tlfc»No . 1-2 OfciEHtraWNo .1-3©* 

SJi©fHKatfK tt*#*<DNe— Xett*9£<fcitc 
JiTF©il 1 - 4K^f„ 
[0 06 9] 



■r 


ffifSf 

*a 




fC) 


FP© 

m 
m 

fC) 


9m 

(Pa) 


xm 

(V) 


SH) 


Ei] 
fTorr) 






n 

(Vm) 


m 

(atari) 


MBS 


i 


r jr? 

CVD£ 


Mg[CiiHi 9 02)z 


125 


350 


30 


-100 


Ne(85)- 
Xe(15) 


500 


355. 574 
700, 975 


185 


118 


515 


MgO 


2 


7"«*'? 
CVDffi 


Mg(CsH702)z 


80 


300 


100 


-200 


Ne(90)- 
Xe(10) 


550 


355, 574 
700. 975 


175 


105 


508 


MgO 


3 


CVD8 


Mg(C5H5)2 


80 


350 


300 


-150 


Ne(90)- 
Xe(10) 


600 


355. 574 
700, 975 


170 


100 


510 


MgO 


4 


r 7 r? 

CVDtt 


Al(CliH 1Z 02)3 


125 


380 


30 


-100 


Ne(90)- 
Xe(10) 


600 


300. 410 


165 


98 


509 


Al 2 03 


5 


CVDS 


Ai(C5H 7 0z)2 


85 


350 


100 


-150 


Ne(90)- 
Xe(iO) 


760 


300, 410 


175 


105 


510 


AI2O3 


6 


CVDft 


Mg(C 5 H702) 2 
A1(C5H702) 2 


85 


370 


150 


-150 


Ne(90)- 
Xe(10) 


600 


355. 410 
300. 700 


168 


102 


512 



[0 0 7 0 ] *30* [m2 ] 



m 
$ 


mm 

ST 




fpcdjdss 


$13 


x-m 

(V) 




a ah 

Eti 
(Tan) 




II 
(Vf) 


P 

(Vm) 


A'tt 
(cdtai) 






7 


V 


MgO(99.99%) 
MgO 


250 


0.1 


-100 


Ne(90)- 
Xe(10) 


500 


355. 574 
700. 975 


190 


121 


512 


8 




MgO(99.995K) 
MgO 


300 


5 


-150 


Ne(80)- 
Xe(20) 


500 


355. 574 
700. 975 


198 


128 


520 


9 




Al 2 03p9.99«) , 
AI2O3 


300 


10 


-200 


Ne(90)- 
Xe{10) 


580 


300. 410 


185 


117 


510 


10 




MgAl20 4 (99.99«> 
MgAJ204 


300 


0.3 


-100 


Ne(90)- 
Xe<10) 


600 


300, 355 
410. 700 


190 


121 


505 


11 

1 


V 


m 




350 


0.2 


-100 


Ne(30)- 
Xe(10) 


550 


355.574 
700, 975 


195 


123 


513 


12 


ft 




350 


0.2 


-150 


Ne(90)- 
Xe(10) 


550 


300,410 


190 


120 


510 


13 




MgOtAl^fl 

MB 


250 


0.2 


-150 


Ne{90)- 
Xe(10) 


550 


300. 355 i 
410, 574 
700. 975 


185 


116 J 


515 



[0071] 



50 [*3] 
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n 


vm 
m 


m 


m>inl 

fiSfC) 


IB 

(Pa) 


IE 

(V) 


gp 


fTon) 


i£il(nm) 


am, 

m 
n& 

A /A 
[VI) 


ft; v 

(Vm 


A Mr 

»s 

(cd/ni) 


14 


ivrv- 


MgO 


200 


0.1 


-1000 


Ne(90)- 
Xe(10) 


550 


355, 574 
700, 975 


175 


112 


513 


15 


iW\r 


MgO 


200 


0.01 


-1500 


Ne(90)- 
Xe(10) 


600 


355, 574 
700, 975 


168 


101 


508 


16 




AI203 


200 


0.05 


-1000 


Ne{90)~ 
Xe(10) 


550 


300.410 


158 


98 


540 


17 


it/7 


A1203 


200 


1.0 


-500 


Nc(90)- 
Xe(10) 


650 


300,410 


165 


103 


525 


18 






200 


0.5 


-1000 


Ne{90)- 
Xe{10) 


600 


300. 355 
410, 700 


170 


108 


515 


19 






200 


0.5 


-IOO0 


Ne(90)- 
Xe(10) 


600 


355, 574 
700, 975 


169 


103 


505 


20 






200 


0.5 


-1000 


Ne{90)- 
Xe{10) 


600 


300, 410 

1 


160 


100 


530 



tO 0 7 2 3 



*20* [^4] 



« 


8P 






0)Et 
(Pa) 


ftm 

(V) 




ELJ] 
CTorr) 


8cfi(nm) 


WE 

(Vf) 


ni 

«E 

<Vm) 


(cd/ri) 


1 




MgO 


250 


0.5 


0 


Ne(90)- 
Xe(10) 


500 


400, 700 


248 


198 


409 


2 


*$ 
s*& 


AI2O3 


300 


0.5 


0 


Ne(90)- 
Xe{30) 


500 


300 


252 


199 


404 


3 


its 
**& 


MgAl20 4 


300 


0.5 


0 


Ne(90)- 
Xe(10) 


500 


300 


248 


188 


410 



[0 07 3 ] 5 MMOttftgffflG 
5-Ul*f(No.l-6 ('WT^WESHflJDl,-^ 
7"7X7CVDatfliSU/cPDP) <tit«W»No.l 
-3 <h<DJt$£ 

SlCC^:S*iS<fc5tC, ^WNo.l-3©MgOg 

^>Xtc£ilt3 5 5nm, 574nm, 7 0 0n 
m, 9 7 5 nm<D&^jfc¥-?i)mm$tltc 0 m4<Dtk 
KMNo.KDMgOfifflliitbRtSi, cti64o 40 
cDPDP(DSaH , C«7 0 Onm©Mt*-^(D^- 
aitt^o C<DCtte, UttWNo . 1-3*5 ctMk 
$j*WNo . l©MsO«BJBCC« lftDSAtT-^ 

o . 1 — 3<DMs 0«SBBtCtt2ffl©aS« : ?-3&5 h ^ ? 
^Sn/cF*^*s?BJ5ESn/cC4*Si«UT0*S (Ph 
ys. Rev. B. Volume. 1 No. 4, 1 
5, F e b .1 9 7 0*#H8) . 

[0074] *fc*tt«No.4, s<DA \ 2 o 3 &mm 



3 0 0 nm£4 1 OnmC»j*t- 
^^iaj«CCfltBSnfc. S4©tkB5WNo . 2 CD A 1 2 O 
3 «S/litfc^-r^i, cn63oCDPDP©ggBt? 
tt3 0 0 nm©S*t-^airfe»), Sffim^ 1 

1*^7? y*t £ f t^fflEiiT i £ 4> oc , UteW 

No. 4, 5©A hCgSitCttafflCDgSSWh 

[0 0 7 5 ] XlcmMfflN o .6©MgA 1 2 0<{%mm 
©*rv- F;U5*^-fe>x*aceLfctt*Cc« % 30 0 
nm % 3 5 5nm v 410nm 1 TOOnmCDSMt' 
— Zifi&hti* itiBtmNo .3<DMg A 1 2 0 4 gatt? 
«3 0 0 nm©«fet-^16h5. L/c^r>T^« 
«N o . 6 fcJ; O'it^ON o . 3 <Dffi#fc @ 1 ffl* 

^^'t^F ^t^JBSE s *vt *? o , $ 6 cc^si^i n 

[0 0 7 6 ] ^{C^JfiWN 0.I-6 iit««N o.l- 
3©f r -*ft^(tt9«:J«R'rs<t, *r'<*A*BBc* 
th««No.l-3 (iKj4 0 0 c d/m 2 ) Cc*tO 
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(5 0 0 c d/m 2 ) &1 0 0 c d / 

»S«ffiV f Cctel^rtt. it8WNo.l-3 (2 5 0V 
Mft) tc^L^iSfeWiNo .1-6 (1 65-1 8 5V) 
A«*8 0Vei±t>ftjS3nt*}0. SdilliEVm 
tCMor^Jrb^WNo .1-3 ( 1 9 0-200V1 
K) 6C»l/Jg*SWN o .1-6 (98-1 18V) #1 

[00 7 7 ] CCDcfc 9ttJttt«N o . 1 -3 K*hT £H 
«80«No . 1 ^ 6 ©a»JS*S*te* 2<I<DgSm^£h^ 10 

[0 0 7 8 ] ftfeSttft 1 ©f- ##6, *B»C/*-f T 
XHIJI£fOT Uc77X7CVDStPDP *fHKT -2) 
3 0-3 0 0 PaflgCDE^Tr, *07n> 
h^*jl/6c— 1 00 2 OOVSUOfiO^WTX* 20 

5-2. ^Sfe^dN 0.7-1 3 (^T**E«fflIILo 
oX/>-^atf^l/cPDP) itb$50HN o . 1 -3 

*2CC5Vrj:5R: % HSfe09No.7, 8, 1 1 teJ:0'tt 
l&WNo . 1 <DMg OfiK3M<D# V— * * -fe^X 

-*#WB3ftfc. IWotlUSWNo . 1-6I?£ 
H«(D*»«:J:0, »S#)No.7, 8*«fc#Jfc«WN 

o . i & o ffisa « t i>icim<D a a*?-* h ^ ? 30 

:/T&FcfM>£WU HSS#INo.7, 8r«2iI(DS 

[0 07 9 ]*/cIi{?)No.9, 120Al 2 O 3 §g 
»tctt3 0 0nmi410 n mCDSffeM&fcT- £)PHB3 
ftfc. Ctih<D^^A 1 0 nmOIM&fc'-^W^ifeWN 
0.4, 5<t|5I«tC2ffl<oaS*^h^y^Sti/cF 

tb«wiNo .3<DMgA \ 2 oMmmztm?2>t. m 

SfcJifcftS 3 0 0 n mOMf-^« 1 moB&M^ 
4h7^l/cFW\ *ti«9KD«*tr-^*^oH 40 
ft^No .1 0(C«2ffl(DSS«T-*h^^^T*F* 

£o 

[0 0 8 0] ftfcNo.l 3©«HittMgOtA 1 2 0 

o .7-1 3iib«WNo . l-3<D^-£££i*fityCit 

'<*Jl4VftfiC*sl>T. HJfeFUN o .1 -6 i 
lattice, Jt«HNo . 1-3 (^J40 0 cd/m j ) W 
LUffiWlNo .7-1 3 (5 0 5 cd/m'Ki) #10 50 



0 c d/m 2 «±4>fS]±Lri^$£m^ffl^$n/c 0 

fifcmig&mEv nt^r, Jt«0«N 0.1-3 (25 

OVfyfg) tC*tLSBIWN 0.7-1 3 (185-19 
5 VUfft) £ 6 0 VSK©WE<DiBlRtt**sm6*ifc. 
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